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ABSTRACT

Hazard Perception and Preparation by
Cross-Country Skiers in Utah

by

Kevin J. Kobe, Master of Science
Utah State University, 1991

Major Professor: Dr. Michael Jenkins
Department: Forest Resources

This thesis examined how cross-country skiers perceive and
prepare for winter hazards.

A self-completion

questionnaire

administered to cross-country skiers in northern Utah.

was

The

questions on the questionnaire were designed to explore the
relationships
hazards.

that affect how skiers perceive and prepare for winter

Additionally, the situation where skiers put themselves at

risk due to lack of information as opposed to skiers placing
themselves at risk through the desire to confront nature's dangers
was explored.

Variables that were contained in these relationships

X

were correlated and the degree of correlation was measured.
Those that sought information on the day surveyed were more
likely to perceive and prepare for winter hazards than those that
didn't seek information.

Additionally, experienced skiers were more

likely to perceive and prepare for winter hazards.

However,

experienced skiers were more likely to be involved in other risk
recreation activities and to consider risk important in their ski
experience than less experienced skiers.
Skiers that believed skiing to be central to their life interests
were more likely to seek avalanche hazard information and be more
prepared than those that didn't seek avalanche information.
Results suggest more research is needed to determine the
most effective techniques of disseminating
cross-country skiers.

hazard information to

Moreover, different survey techniques, such

as naturalistic inquiries, should be used to extract hazard
perception and preparation information from skiers.
(97 pages)
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INTRODUCTION

The Wasatch Mountains of Utah provide cross-country skiers
with a range of experiences, from level terrain for the novice to
extremely challenging ski mountaineering for the experienced .
People have been skiing this backcountry since the early part of this
century.

Reasons for this tradition are probably many, but as Howe

(1988) pointed out, the main reason is the existence of Salt Lake
City .

It is a major population center that nurtures large numbers of

cross-country skiers, who, on a busy day, can outnumber all the
visitors to ski resorts combined.
So it is no surprise that in the Wasatch, there is potential for
many human-triggered avalanches .

In fact , the Utah Avalanche

Forecast Center (Tremper et al., 1989) reported an average of over
eighty-five

avalanche incidents per year since 1980 .

Objectives
Any agency taking an active role in providing both benefits as
well as safety information for the public should be aware of several
concerns.

First, if cross-country

skiers are rational and are

informed about the current hazards likely to be encountered and
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informed about the current hazards likely to be encountered and
specific skiing precautions which could help minimize the likelihood
of harm, they will adopt those precautions.

At least this is the

assumption that underlies the service which agencies like the UAFC
provide.
However, assuming that all cross-country skiers seek to avoid
avalanche hazards might not be accurate.
cross-country

On the contrary, many

skiers actively seek the challenges associated with

the winter environment, and hazard information, while helpful ,
might not change skier behavior.
Usually the areas that provide the most difficu It and
challenging slopes for skilled skiers are those that have the highest
avalanche potential.

Given this situation, there is a relationship

that must be better understood: to what degree do people put
themselves at risk in the winter environment due to lack of
information, as opposed to placing themselves at risk through the
desire to actively seek and confront nature's challenges and
dangers?
This proposed study is aimed at the above question.
specifically,

it addresses the issue of winter-hazard

More

perception

3

(mainly that of the avalanche hazard) and preparation and the
variables

that affect this relationship.

hazards?

Do skiers perceive winter

Are skiers prepared for these hazards?

Finally, how do

skiers value risk seeking as a legitimate quest when they go out on
tours?

Answers to these questions may provide useful guidelines to

avalanche forecasters, snow safety personnel, and educators.
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REVIEWOF LITERATURE

The review of related literature addresses three major points:
(a) why people recreate; (b) why people choose risk recreation; and
(c) factors that influence the perception of and preparation for
natural hazards.

Why PeopleRecreate
Recreation professionals generally agree that people engage in
outdoor recreation activities to fulfill needs that are not met in
nonrecreational

settings or are better met during recreation.

A

specific activity may provide the opportunity to obtain a variety of
outcomes (the fulfillment of these needs).

For example, a ski

touring trip may result in a feeling of accomplishment

from skills

learned, a sense of health from the physical exercise, a sense of
status from recreational achievements, and a chance to relieve
tensions that build up at work (Schreyer, 1980).

Risk Recreation
Activities
backcountry

that fall under the rubric of risk recreation

skiing, mountaineering,

rock climbing) provide

(i.e .
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opportunities

to obtain outcomes that are different from those

obtained from traditional recreational pursuits.

Why people engage

in these activities is still a frequently debated question (Ewert ,
1985; Mitchell, 1983; Schreyer, 1980).
It is within the scope of this paper to present a brief summary
of the reasons why people deliberately engage in life-threatening
recreational
are rare.

activities .

In-depth studies of recreational

risk taking

However, there has been work done in the social

psychology of this phenomenon that may contribute to a better
understanding

of the attractiveness

of risk recreation

participation.

One avenue of research has revolved around the assertion that
modern society,

particularly

opportunity for stimulation.

the workplace,

offers limited

Miles (1980) expanded on this idea by

stating that modern technologies tend to insulate and protect people
with devices that are of little use in the environment of high
adventure activities, where nature can be powerful and full of
forces beyond human control.

This atmosphere is relatively

nonexistent in the civilized, modern world, where the environment,
particularly
by humans.

the work environment, is more or less fully controlled
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It might seem obvious that people are not satisfied without
some sort of excitement from outside the modern world.
Klausner (1968) supported this line of reasoning .

Work by

Klausner added

that good and bad stress are physical forms of stimulation, and are
most likely drawn from the same energy base.
conclusions

Implicit in Klausner's

was the fact that people's stress levels fluctuate.

If

there is a lack of stimulation, people will seek out ways to increase
the level of stress to achieve some optimal level (Berlyne, 1960).

Benefits From Risk Recreation
Activities

that fall under the category of risk recreation have

an inherent amount of danger (uncertainty) associated with them .
is the uncertainty

involved in risk recreational

the foundation for a world of benefits.

It

pursuits that creates

Observing ski mountaineering

in the Wasatch range of Utah, Howe (1988) said, "the stakes are high,
but so are the potential rewards."
What are some of these rewards?

Why do people leave the

comfort of civilization and go risk life and limb?
Organizations such as Outward Bound offer high adventure
experiences

and believe that participation

in risk recreation
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activities leads to the development of a sound self-concept (Tapply ,
1980).

Outward Bound was born out of the philosophy of Kurt Hahn,

whose focus was to develop character by means of experiences,
through learning by doing.

Based on this philosophy, Outward Bound

teaches wilderness survival, training in skills, and group living in
the hopes its participants will achieve self-knowledge

and

confidence and generate feelings of sensitivity and responsibility
toward others.

The program appears to be very successful in doing

just that (Tapply,1980).
Added to the list of benefits gained from risk recreation
participation Miles (1980) said one can learn to overcome stressful
situations.

Additionally,

many of these activities serve to

facilitate emotional build-up and release which is often strangled in
routine

living environments.

For example, imagine the group of ski mountaineers who have
come to a particular slope which has a potential for avalanching.
The skiers become concerned and personal emotions build.

But once

they adequately assess the hazard (herein lies the difference
between risk and uncertainty), judge the slope to be safe, and safely
negotiate it, they release the tension.
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Schreyer, White and McCool (1980) added that the relationship
between a participant's
depending

emotional

build-up and release will vary

on previous experience with that activity.

It will also

depend on one's perception of the degree of uncertainty of outcome
involved.

They used the example of the clever commercial river

guide who knows how to capitalize on this uncertainty.

From the

start, the guide "talks up" the rapids to a point where the face of
death is seen on the passengers.

After safely negotiating the rapids,

the party is agreeing how great it was and the outfitter is thinking
another day, another dollar.

Risk Perceptionand Preparation
The final issue to be addressed in this chapter focuses on how
people perceive and prepare for natural hazards .

These issues will

then be applied to an investigation of the extent to which skiers put
themselves

unknowingly at risk, as opposed to actively seeking risk.

However, more general questions about how people deal with natural
hazards must be addressed first as a foundation for the study.
hazards in the backcountry,
with the individual.

the responsibility

The agency responsible

For

for safe travel lies
for administration

of
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the land can suggest precautions (i.e., avalanche advisories), but
ultimately, taking the necessary precautions has to be considered
the result of an individual's decision-making process.
In Rentz's (1977) summary of natural hazards research, he
found that most of the work in this field considers people's
perceptions of and preparation for hazards as a personal decisionmaking process.

During this process, an individual receives

jnformatjon about a hazard. This in turn leads the individual to
induce some level of "perception" of the hazard,

which makes

necessary a judgement of personal risk and a decision as to an
appropriate level of preparation for the hazard.

This process is

illustrated in Figure 1.

Figure 1. Diagram of the personal decision-making process in
response to hazards (Rentz, 1977).

----------C:

0

:.::;

ca

E
....

0

Perception
of
Hazard

C:

I

L

7

Decsion-Making Process
Involving Judgement
of Risk and a Decision
as to an Appropriate
Level of Preparation
for the Hazard

------

- - -

Preparatory
Behavior

I
_J
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Rentz elaborated by stating that each step in the decisionmaking process represents a potential weak link in the chain.

For

example, if an individual receives the best information that is
available concerning the hazard, but there is an aspect to the
individual's

personality which affects the judgement of risk, then

the actual precautions taken may not be adequate .
Most early research treated hazards as an engineering problem,
and viewed any hazard as something that could be reduced simply
with technological tools.
proved terribly limited,
buffering

Rentz pointed out that this viewpoint
as technology has proven useful mainly in

people from extreme natural events.

case with the human/avalanche dilemma.

This is certainly the

As technology increased,

more and more devices were put to use to curb human encounters
with avalanches.

However, outside the developed ski areas and

highways where safety is generally up to the individual, this
approach is quite limited except for relatively small technological
devices such as rescue beacons.
Realizing the limitations of a technological approach,
researchers turned to investigating human behavioral responses to
hazards.

Robert William Kates was one of the first researchers in
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this field.

He explored the reasons why people continued to occupy

floodplains when it was highly probable they would be flooded in the
future.

His results revealed that people were very diverse in their

perceptions of the flood hazard. Some had no knowledge of the
hazards, others downplayed the seriousness of the hazard, and still
others were concerned about the hazard and planned action to reduce
their personal risk (Kates, 1962).
Other research of this time period turned to existing models of
human decision-making to explain how people respond to the risk of
hazards.

This included Simon's (1957) model of "bounded

rationality", which holds that decisions are often of such a complex
nature that a person cannot deal with them directly .

Instead , the

person mentally constructs a simplified model of the system and
behaves rationally within the context of the model.

For example , if

a person denies that a hazard exists, then adequate behavior
becomes obvious, and the person does not have to deal with the
complexities of probability predictions.

This could result in severe

mistakes eventually resulting in loss of life or property (Rentz ,
1977).
Additional research attempted to explain that people respond
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to the risk of hazards by placing their fate with a "higher power"
such as God, government, fate, or luck.

These studies included

research on tornadoes (Sims and Bauman, 1972), hurricanes (Bauman
and Sims, 1974), and park hazards (Rentz, 1977; Linsky, 1976).
Other studies show people may have difficulty making
decisions based upon probability calculations, which is often the
way experts in their respective fields warn people of hazards.

As a

result, some people may give the hazard regularity or repeatability.
For example, some people might say, "Floods come every ten years."
This of course does not correspond at all to the actual random
occurrence of flooding, but it does provide a means of coping with
the randomness (Rentz, 1977).
In contrast, Kates (1962) learned from his research that
people are bounded by the "prison of experience".

This simply means

that people may make judgement of the probability of an event by
the ease with which they can imagine a hypothetical event or call
images of the event from memory. The more experience a person has
had with the hazardous event, the easier it will be to imagine the
event and its possible outcomes.

In fact, research evidence

suggested that past experience with a hazard increased perceptions
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of that hazard (Kates, 1962; Kirby, 1972; Saarinen, 1966; Sims and
Baumann, 1972).
It is important to note that if people are bounded by the
"prison of experience," they become fixed upon the experience from
the "big one" and blot out memories from smaller, less significant
events.

Thus, people may judge the probability of an event mostly

upon a salient past event rather than on the actual pattern of
magnitudes of past events.

Kates (1962) recognized this and said it

is necessary to provide information that could put fresh knowledge
of a hazard into people's minds.
Studies on the effects of information on perception, however,
have produced conclusions which are skeptical of efforts to provide
effective information.

People can listen to the same message and

respond differently (White and Haas, 1975).
with different
different

levels of educational

perceptions

Differences

in

Additionally, people

attainment

will also show

and patterns of receptivity to information.

HazardPerception

White and Haas (1975) suggested there is a spectrum of risk
consciousness which can be divided into four levels.

This section
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will look at these and how they relate to winter hazard perception.
The first level contained those persons who were unaware of

the hazard, Previous studies have shown that certain occupants of
floodplains and fault zones are not aware of the flood or earthquake
hazards.

Similarly, Williams and Armstrong (1984) suggested that

winter backcountry users simply may not have received either the
experience or the information necessary to know a hazard exists and
thus are unlikely to take precautions.

Skiers at this level, however,

may be relatively unlikely to put themselves at risk.
It should be noted that the concept of availability discussed
earlier has an application here.

If judgments of the probability of a

hazard depend upon the ease with which a person can imagine that
hazard, then it should follow that skiers exposed to little or no
relevant information will have little or no awareness of a hazard.

In

contrast, if a skier has been exposed to relevant experiences and/or
information then some level of hazard perception must exist.
However, as Rentz (1977) pointed out, a person can deny the
existence of the hazard even after having been exposed to it.
The second level contained those persons who denied the

existenceof the hazard, Adams (1973) found that New England
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picnickers

would distort weather forecasts to reinforce the

previous decision on whether or not to go the beach.
explained by the concept of cognitive dissonance.

This behavior is

People do not wish

to appear irrational to themselves or to others, so they tend to be
motivated to bring their attitudes and behavior into alignment
(Festinger, 1957).

Rentz (1977) said that this motivational

tendency may cause people to interpret new information to support a
previously

held viewpoint.

It is entirely possible that cognitive dissonance
affects behavior in response to winter hazards.

similarly

Skiers may deny

that a risk exists or judge a risk too small to alter their behavior .
In doing so, they would remove themselves from the necessity of
making stressful decisions about preparation or thinking stressful
thoughts about the risks they are taking.
The third level contained persons who were aware of the
hazard, but risk judged to be low,

Studies from earthquakes

(Jackson and Mukerjee, 1972) and flood plains (Mitchell, 1974)
support this concept.

In essence, those who fall under this category

take an "it can't happen to me" attitude. Rentz (1977) applied this to
recreation behavior where people know of a hazard, but judge the
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risk to be one they can live with.
of taking what are perceived

In such a case, the inconvenience

to be "excessive precautions" may

outweigh the advantage of taking precautions for a highly unlikely
event.
The refusal of many cross-country skiers to purchase
expensive avalanche rescue items may be an example of a decision
where considerations of convenience (and reality) outweigh safety.
The fourth level contained persons that were aware of the

hazardand risk judgedto be high enoughto warranttaking
precautions, When people are aware of a hazard and judge the risk to
be relatively high, they will probably take some actions to reduce
their risk.

People might also be aware of a hazard but uncertain of

either the risk or of what precautions could reduce the risk.

In

either case, as Rentz (1977) stated, the person(s) may be strongly
motivated by this uncertainty to learn more about the hazard.

For

example, a cross-country skier may call the local avalanche forecast
center before going out to learn more about the current avalanche
conditions.
It is interesting to note how well the above levels of risk
perception correlate to categories devised by Williams and
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Armstrong (1984) in their comprehensive

research on 145 avalanche

incidents:
1.

Those who were either unaware or that they were taking a

personal risk.

Avalanche victims in this category, Williams and

Armstrong said, could have avoided the traps with more experience.
2.

Those who were aware of and accepted the risk, but lacked

the experience to properly evaluate the conditions.
3.

Those who were skilled enough to evaluate conditions,

examine alternatives and judge the consequences to settle on a wellconsidered decision .

Williams and Armstrong concluded that

numerous accidents suggest even the most experienced will
occasionally get fooled.

This conclusion, the author would argue, is

where a good part of the uncertainty comes in to play.

Factors Influencing Hazard Perception
Numerous factors may influence skier perception of and
preparation for hazards.
the cross-country
1. Previous

Four factors may be especially relevant in

skiing environment:
skiing experience will affect hazard perception.

Persons who have been skiing for longer periods of time or who have
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previously skied in a particular area may be more likely to perceive
a danger.
2. Centrality of skiing may also affect hazard perception .
Persons who believe skiing as central to their life interests may
perceive hazards differently than persons who simply ski on a few
weekends a year.
3. Information

disseminated by the Avalanche Forecast Center,

news media or ski shop may alter skiers' perception of hazards.
4. Risk seeking orientation of a skier may also affect one's
perception of the hazards.

Persons who are attracted to risk may

not accurately perceive the risk involved.

This factor will be

elaborated on in the section entitled "Terms of the Model."

Summary
Research into human responses to hazards has taken a variety
of approaches, some of which are applicable to backcountry resource
management.

These will form the basis for hypotheses that will be

presented in the next section.
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METl-lODS

A Model of Skier Hazard Perception and Preparation
A model of behavior in response to hazards is shown in Figure
2.

The model is by no means comprehensive in that it doesn't include

all possible variables.

However, the model incorporates the major

variables which the author believes may influence perception of and
preparation for winter backcountry hazards.
relationships

The terms and

of the model are defined below.

Terms of the model.

The model consists of five basic terms:

1. Previous ski experience will be a measure of how much
previous contact skiers have had with the specific area they are
skiing as well as with similar environments.
2. Exposure to avalanche information will be a measure of
- hazard information available to skiers.

Skiers, for example, may

call the Avalanche Forecast Center or inquire at a local ski shop to
get current

hazard information.

3. Centrality of skiing will be a measure of how important
skiing is to an individual's

life interests.

4. Perception of hazard is a measure of a skier's perception of

20
Figure 2. A model of hazard perception and subsequent preparation.
(Adapted from Rentz, 1977)

r---------Previous
Skiing
Experience

Decision-Making
Process

Exposure
to
Avalanche
Information

Perception
of
Hazard

Preparation
1------~ For Day's
Outing

Centralityof
Skiing

·------------the hazard in the area they went skiing.
5. Preparatory

behavior will measure what level of

preparation skiers have chosen to take.
Relationships

within the model.

Most of the relationships in

the model have been empirically tested in hazard situations.

Only a

few studies, however, have been conducted in leisure environments
(Rentz, 1977).

Eight causal relationships are indicated in Figure 2.
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These can be translated to the following hypotheses:

Hypotheses.
1.

Skiers exposed to avalanche hazard information will exhibit

a higher perception of the avalanche hazards than skiers not exposed
hazard information.
2.

Skiers exposed to avalanche hazard information will

exhibit a higher level of preparation for the avalanche hazards than
skiers not exposed to hazard information .
3.

Skiers with a high level of experience will exhibit a higher

perception of the hazards than skiers with a low level of experience.
4.

Skiers with a high level of experience will exhibit a higher

level of preparation for the hazards than skiers with a low level of
experience .
5.

Skiers with a high perception of the hazards will take more

preparations than skiers with a low perception of the hazards .
6.

Skiers who rate skiing central to their life interests will

have a higher level of information-seeking than skiers who rate
skiing less central to their life interests.
7.

Skiers who rate skiing central to their life interests will
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have a higher perception of the hazards than skiers who rate skiing
less central
8.

to their life interests .

Skiers who rate skiing central to their life interests will

take more preparations than skiers who rate skiing less central to
their

life

interests.

Additional
1.

hypotheses.

Skiers with a higher orientation toward risk will exhibit a

lower level of information-seeking
orientation
2.

toward

than skiers with a lower

risk.

Skiers with a higher orientation toward risk will exhibit a

lower level of preparation than skiers with a lower orientation
toward

risk.

Study Areas
To test the hypotheses, two northern Utah study areas were
selected.

One was the Logan area mountains of the Bear River range

east of Logan, and the other was the mountains of the Wasatch range
east of Salt Lake City.
These study areas were selected because they provide
diversity with respect to both avalanche hazards and visitor
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populations.

The Logan area mountains, specifically the Logan

Canyon area, harbor the bulk of the cross-country skiing population
in the Logan area.

Throughout its stretch, Logan Canyon provides

access to skiers of all skiing ability levels.

Families, organized

groups, and friends were typically seen unloading their skiing
equipment on any given weekend day.

This was a more diverse mix,

on average, than was observed in the area east of Salt Lake City.
Skiers in the mountains east of Salt Lake City were contacted
at a variety of trailheads, most of which are easily accessible via
Millcreek and Big and Little Cottonwood Canyons.

Compared to the

Logan area , most of these trailheads service steeper, more
avalanche -prone terrain .

Typically, skiers observed in this study

area tended to reflect a less diverse population of cross -country
skiers compared to the Logan area . In general, the Salt Lake City
area skiers were younger and skied with friends rather than with
family, in contrast to the skier mix observed in the Logan area.

The ResearchInstrument
To successfully

assess skiers' perceptions and preparatory

behavior, the survey was implemented using a self-completion
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questionnaire,

delivered personally to skiers as they returned to

their vehicles.

Fieldworkers

briefly introduced

themselves,

stated

the purpose of the study, the length of time required to fill in the
questionnaire, and asked each person(s) in the touring party to help
out by completing the questionnaire before they left the area .
questionnaire

The

was kept short in length to encourage participation,

because most skiers were tired and/or cold.

This implementation

strategy proved successful, as very few of those contacted refused
to participate.

Operationalization

of Concepts

In this study as in most other efforts in social research, some
concepts were easier to operationalize than others .

Simply put,

there is generally no inherently correct way to take complex,
intricate concepts and reduce them into operational
some degree of error.
this transformation
Preparatory

terms without

The following explanations attempt to track

process for each major variable in the study.
behavior.

Cross-country skiing, like many outdoor

pursuits, has its own list of precautions that skiers can take to
minimize the likelihood of harm.

In a general sense, many of these
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precautions

hold true regardless of the activity, be it cross-country

skiing or backpacking.

For example, both the cross-country skier and

the backpacker should carry water to minimize the likelihood of
dehydration.
However, the threat of being snow avalanched makes the list
of possible risk-avoidance preparatory behaviors for skiing and
other winter activities somewhat unique.

Avalanche rescue beacons,

shovels, probe poles and a respectable dose of knowledge are
additional items considered to be a part of one's checklist of
precautions

when travelling in mountainous terrain.

In this study, the list of items used to determine, in part, a
respondent's relative preparation level can be seen in Table 1. These
items appeared as a check-off list and respondents simply put a
check next to each item they had in their possession (see appendix A
for the questionnaire).
Another measure of precautionary behavior was based on a
question asking whether the respondent altered the choice of ski
location because of the avalanche hazard. We simply asked, "Was
your choice of travel affected by the current avalanche hazard?"

A
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Table 1.

Items used for determining preparation level.

waterproof

matches,

firestarter

(candle.etc.)

tarp

lighter

knife

rescue beacona

compass

extra gloves

hi-energy

map

whistle

water

shovela

probesa

first aid kit

food

aThese are precautionary items used in avalanche terrain.

respondent could answer "yes," "no," or "it was one of the factors but
not the only one."

The responses were later collapsed into yes and

no categories.
Perception of hazards.
the cross-country
hazards.

The model posed earlier assumed that

skier has some level of awareness of winter

The problem was to measure the differences in these

levels of awareness among the skiers.
The variable perception was not operationalized

by asking
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people what winter hazards they faced.

Instead,

we asked skiers to

evaluate what they thought the avalanche conditions were for the
area they were skiing (And thus we assumed that the average skier
was aware of the avalanche hazard).
"extreme," "high," "moderate," or "low".

Respondents were to check,
We used these categories

because they are the categories used by the Utah Avalanche Forecast
Center.

These categories were later collapsed into two categories,

low and moderate to high and these were used to measure
perception.

Exposureto avalancheinformation,Each respondent was asked
if he or she sought out avalanche hazard information and, if the
response was yes, from what sources.
1.

The sources were:

Avalanche Forecast Center

2. Ski shop
3.

News media (TV, radio, newspaper)

4.

Information from friends

5.

Ski resort or touring center

6.

Personal observations

The responses were later categorized into two categories, yes
and no

We anticipated that a person who sought information would
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be more likely to accurately perceive the avalanche hazard and make
a judgement as to necessary precautions than would be the case for
a person who didn't seek information.

We also were interested in

the source(s) of hazard information that skiers use and anticipated
that those who called the avalanche forecast center would be more
likely to have a greater perception of the hazard than those who
didn't use the AFC.

Respondent's who sought information were put in

the high information-seeking
information

category, those who didn't seek

were put into the low category.

Experience. From the many possible indicators of experience,
four were chosen for use in this study.

The number of years skiing

was chosen simply because it is believed that the more years of
skiing one has accrued, the more winter hazard experience a
respondent would have.

The distribution of answers was later

divided into two categories,

zero to four years of skiing experience

and greater than four years of experience.
We were also interested in learning if skiers chose to ski
mostly in a few areas or in many different areas, so we asked them,
"how many different areas would you estimate you have skied?"

It

was thought that a person who has skied many different areas would
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have higher chances of encountering winter hazards, and might be
expected to be better able to judge the hazards than a person on the
opposite side of the spectrum.

The responses were categorized into

less than ten areas skied and greater than ten areas skied.
The third measure of experience was a question that simply
asked respondents to rate their level of skill, ranging from beginner
to expert.

We felt that these categories were familiar to skiers as

they are often used in skiing-related functions (i.e. trails at alpine
and nordic ski areas, rental shops, etc.).

Those who rated

themselves beginners or intermediates were put into the low
category and those who rated themselves advanced or experts were
put into the high category.
The fourth and final measure of the variable experience was a
question that asked, "how many times previously would you estimate
you have skied in the area/route you have chosen today?"

The

responses were collapsed into two categories, no, if the respondent
had not been there before and, yes, if they had.
Centrality of skiing.

Skiers were asked to mark the point that

best reflected their situation on a line ranging from one, "I can take
or leave skiing" to ten, "Backcountry skiing is one of the most
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important

activities

in my life."

Responses were later categorized

into low, those who marked the line at or below five, and high, those
who marked the line above five.
It seemed logical to assume that those skiers who believed
skiing to be a central part of their life would also relate most highly
to the other aspects of backcountry skiing.
information-seeking,

Additional

and taking

These could include

precautions.

Variables

Knowledge

about the hazard.

regarding activities

In addition to information

occurring on the day surveyed,

respondents

were

also asked a series of questions regarding their level of knowledge.
This measure differed from the perception of hazard measure in that
the time frame presented in the question was longer .

Knowledge

was assumed to have been accrued over a period of months or years
prior to the skier's present trip.
considered

in contrast,

part of the planning and the decision-making

which immediately
conceptual

Perception,

preceded the present ski tour.

framework,

was
process

From this

knowledge could affect perception

hazards, but perception could not affect knowledge.

of

It was thought
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that those with more knowledge about avalanches would also exhibit
both a higher level of hazard perception and exhibit more
precautionary behavior than those with less avalanche knowledge.
One question simply asked respondents to indicate on a line
ranging from low to high what they felt to be their level of
knowledge about factors causing avalanches.

Persons marking five

or less were put into the low category and those who marked greater
than five were put into the high category.
A second question asked if the respondent had ever taken an
avalanche course, and if so, how long ago. Here, persons who never
had a class were put into the low category while those who had a
class were put into the high category.
The third question was an open ended question that asked
respondents to list the factors that they considered to be important
in avalanche occurrence.

To categorize the responses, five factors

were used: slope, wind, total snowfall or water equivalent, recent
avalanche occurrence, and the snowpack.

Respondents answering

zero, one, or two of these factors were put into the low category and
those listing more than two were put into the high category.

Risk-seeking orientation, It was conjectured earlier that an
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individual's

risk seeking orientation

will affect the judgement

the perceived hazards and ultimately the skier's behavior.

of

To

measure risk seeking, several questions were used.
The first measure relating to a respondent's risk seeking
orientation was a question asking skiers to indicate where they
would best fit on a line indicating a spectrum ranging from one, "I
want to encounter as few dangerous situations as possible.

When I

go skiing, I try to avoid hazards completely", to ten, "The element of
risk is a major factor in my enjoyment of skiing.
look for opportunities to encounter risk."

When I go out, I

Those marking the line

five or less were put into the low (avoid risk) category, and those
marking greater than five were put into the high (seek risk)
category.
The second measure of a respondent's risk seeking orientation
was an open ended question that asked, "Do you participate in any
recreational

activities on a regular basis that are primarily oriented

toward risk/challenge? If so, which ones?"

Responses were simply

tallied, and those who wrote in none were put into the low category.
Those who wrote down one or more were put into the high category .
Because of reliability

issues, three questions

originally
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designed

to address risk orientation

analysis.

Two of the questions used the word steep;

respondent

were omitted from statistical

has his/her own subjective interpretation

is, the reliability of responses was of concern.

because each
of what steep

The third question

dealt with the individual's motives for skiing on the day they were
surveyed.

Respondents were asked to rank order nine reasons for

skiing that day.

Included in these reasons was excitement (action,

thrills, etc.)

The ranking directions were not clear and as a result

respondent's

ranked the motives inconsistently,

rendering the

question unuseable.
General and personal risk.

A series of questions were added to

the questionnaire for the Salt Lake City area sample.

Other risk-

related studies have found that when individuals are asked about
general versus personal risk, most individuals will rate the risk to
them lower than the risk to the general public. The question was an
attempt to determine if skiers, on average, rate their individual
chances of being caught and/or killed in an avalanche lower than
they would rate the risk to the general skiing public.
For both the general and personal risk questions we collapsed
the responses into two categories. Those who gave the probability
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fifty percent or less were put into the low category and those who
marked more than fifty percent were put into the high category.
Because the question was added for a small part of the sample it
will only be used for descriptive purposes and not part of the main
analysis.
Length of trip.

For the first two winters of the study the

length of trip was noted to determine what, if any, impact that
might have on the precautions skiers perceived as necessary.

This

was measured in the number of hours skied in the area/route that
was chosen.

Because this question was not asked during the third

field season, it will only be used in a descriptive sense and not to
analyze any of the major conceptual relationships in the study .
Those who skied four hours or less were put into one category
and those who skied greater than four hours were put into the other
category.
Placement of responsibility.

Skiers were asked to respond to

one question concerning who in the group made the decision to go
skiing.

It was a close ended question that directed responses into

one of three categories: "I was the person primarily responsible for
where we would go and what we would do", "The decision to go on
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this trip was made about equally among the

members of the group",

and "Others made the decision to go, and I just came along" .
It was expected that those who felt responsible for the
actions of the group would be more likely to be the ones that would
perceive the avalanche hazard, and thus attain avalanche information
and adopt precautionary behaviors on the day surveyed.

Perhaps this

leader would find places to take the group where the hazard , if
present, would be relatively low . In contrast, those who , just came
along, would be less likely to perceive the hazard and take
precautions,

or they might simply leave this safety responsibility

to the group leader .

up

Respondents who marked "just came along" were

put into the external responsibility category and those who took
some responsibility for the day's outing were put into the internal
category.

Interview

Format

The variables were measured using the questionnaire shown in
the appendix.

A pretest of the survey instrument was given to

students in both the ski mountaineering and the snow dynamics
classes at Utah State University.

Minor adjustments were made to
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reflect their comments and suggestions.

Unfortunately, the pretest

was not given to skiers out at the trailheads themselves.

However,

between the two classes there was an enormous range of ski
experience, providing a reasonable simulation of the skiing
population from which the sample was taken from.

SamplingDesign
The sampling schedule was largely determined by (a) the need
to sample from widely separated study areas, and (b) a limited
budget which allowed data collection by only one field researcher.
It should be noted here that this study did not allow for a probabilitybased sampling design.
convenience sampling.

Instead, the study relied on simple
As a result, the findings based on this data

set require a certain "leap of faith"

in order to generalize to the

broader population of cross-country skiers.

However, since studies

in this field are rare, the information gained in this research should
provide

useful preliminary

insights into skier risk-taking .

Conducting the interviews. Most of the contacts with skiers
was done in a similar fashion.

The interviewers would arrive at the

trailhead and wait until the skier(s) came back to their vehicles.

In
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this manner, the skier(s) had had some interaction with the
environment and could relate more clearly to the questionnaire .
For all situations,

the questionnaires

were administered

between the hours of 8:00 am and 7:00 pm. Groups of skiers
normally came out of the backcountry one at a time, which made it
easier for the interviewer.

Interviewers

briefly introduced

themselves, stated the purpose of the survey, and told potential
respondents the time it would require to fill in the questionnaire.
they refused to participate, they were thanked anyway.

If

Those who

agreed to participate were asked to complete the questionnaire and
return it to the field researcher before leaving the area .
In retrospect, those trailheads serviced by large parking areas
with open surroundings nearby proved difficult because it was hard
to get to all of the skiers, particularly during busy hours. Also,

it

was hard at times to distinguish between those going out and those
coming in.

This was not the case at most of the trailheads, where

cars were few and people were easy to keep track of.
Response

rates.

Most skiers agreed to fill out the

questionnaire, so the response rates for all of the study areas was
high.

Reasons for refusing to fill out the questionnaire generally
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fell into one of two categories, (a) "in a hurry to go" or (b) they had
to pick up fellow skiers down the road.
During the 1988-1989 season, an attempt was made to ask
persons who refused to fill out the questionnaire on the site to send
it in by mail.

Envelopes with prepaid postage along with the

questionnaire were given to 25 skiers of which 15 were returned.
The response rate was high enough that those skiers who
refused to fill out a questionnaire
effect upon the results.

would have little statistical

The final sample sizes were: (a) 233 in the

Logan area during 1987, (b) 89 in the Logan area during the 1987-88
winter season, and (c) 95 in the Salt Lake City area during the 198889 winter season.

Data Analysis
After the data were collected the individual variables were
coded into the categories discussed earlier in this chapter.

Most of

the variables were ordinal in nature so they could be divided into
categories ranging from low to high.

For example, the centrality of

skiing variable is ordered in that someone could have a low level of
interest in skiing or a high level of interest in skiing.
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The conceptual model generated a number of hypotheses about
how the variables were related to each other.

To test these

relationships, two variables must be correlated and the degree of
correlation measured.

Then the significance of the correlation must

be calculated to see if the results could have happened by chance or
not.

Lastly, a decision must be made whether to reject the null

hypothesis that the results were obtained by chance alone.
In order to test the significance of the correlations between
the variables, the chi-square (x2) test was used. This is done by
computing the cell frequencies which would be expected if no
relationship is present between the variables given the existing row
and column totals.

The greater the discrepancies between the

expected and actual frequencies, the larger the chi-square becomes
(SPSS User's Guide, 1983).
While some small deviations can be expected due to chance ,
large deviations, that is, large x2 values, are unlikely.

A small x2

value indicates the absence of a relationship, while a large x2 value
implies that a systematic relationship of some sort exists between
the variables (SPSS User's Guide, 1983).
Another way of determining the significance of relationships
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is to examine the strength of relationships .

In the present analyses ,

two statistical measures, gamma and tau b, will be used.
Gamma and tau b values range from -1.0 to + 1.0 with positive
values indicating a direct relationship, and negative values
indicating an inverse relationship .

A direct relationship is when one

variable increases and the other also increases.

An inverse

relationship is when one variable increases and the other variable
decreases (Rentz, 1977).
We will use chi-square , gamma and tau b values to identify
significant

and insignificant

Also, the significance

= .05. Values falling below this level will

level we will use is p
indicate a significant

relationships.

relationship;

in such instances the research

hypothesis would be accepted and the p values listed.
this level will indicate

an insignificant

relationship;

Values above
the research

hypothesis will be rejected and the results indicated by n. s. will not
be significant.

Summary
In this section we have covered the operationalization

of the

variables, how we collected the data, and a very brief description of
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how the data were analyzed.

The results of the study will be

presented in the following section .
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RESULTS

Effects

of Information

Sources of hazard information.

In each questionnaire, skiers

were asked whether on not they sought information about the
avalanche hazards of the day.

For those that sought information that

day or within the past few days, we followed up with a close-ended
question that directed responses into seven categories.

Table 2

shows that almost half of the sample (49%) sought information
either on the day surveyed or within the past few days.

Table 2.

Avalanche information seeking by respondents.

Response

% Naming That Response

No

51.0%

No, but within last few days

20.0

Yes

29.0

t:I.Qie.. n = 404

Missing observations = 15

For those that sought information, the most frequently used
sources of information were the avalanche forecast center (AFC) and
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personal observations, as shown in Table 3.

Table 3.

Sources of avalanche information.

% Naming That Source

Source

Avalanche Forecast Center

35.2%

Personal

27.9

observations

Information

from

18.9

friends

14.6

News media

Ski shop

4.9

Ski resort or touring center

2.4

Other

1.9

~Skiers could check more than one source .
Therefore, the total does not add to 100%.
n = 412 Missing observations = 7
The avalanche forecast center (AFC) provides daily avalanche
advisories with detailed information on snow, avalanche and
mountain weather conditions.

These recorded telephone messages

are free and available to the public in five Utah locations.

The AFC

also issues avalanche warnings through the news media in the case
of extreme avalanche conditions.
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Many people use their own avalanche skills as another source
of information.

Through snowpits, stability tests and other

observations, knowledgeable skiers gain a tremendous amount of
hazard information.

Obviously, these observations require training

to perform them correctly and experience to interpret results
accurately.
Many skiers use friends as information sources.

Often friends

ski in the same area and observe conditions as they change
throughout the year.

Also, this source would include someone in the

same ski party who related information about the hazard to the
others in the group.
In the following paragraphs the hypotheses proposed will be
examined to determine what, if any, effects exposure to hazard
information had on skiers' perceptions of and preparations for
hazards.

Hypothesis1, Effects of hazard informationupon skier
perception of hazards.

The hypothesis was that skiers exposed to

avalanche hazard information will have a higher perception of the
avalanche hazard than skiers not exposed to hazard information.
results, reported in Table 4,

The

indicate a significant difference and a

45
positive association,

Table 4.

thus supporting the research hypothesis.

Effects of information on perception.

Perception of
Avalanche Hazard
Low
Mod-High
Totals

°lc

*(n)

Sought Information

No

Yes

73.2%

61.0

26.8

39.0

100.0

100.0

(209)

(195)

Chi square= 6.80; d.f.=1; P= .009
Taub= +.13; Gamma= +.27
*Missing observations=15

These results suggest skiers who sought information from
sources such as the AFC will have a higher perception of the
avalanche hazard than skiers not seeking hazard information.
Hypothesis 2,
preparation.

Effects of hazard information upon skier

The hypothesis was that skiers exposed to avalanche

hazard information will exhibit a higher level of preparation
skiers exposed to no information.

than

As was mentioned in Chapter 4,

the two measures of preparation used were (a) if the respondent
carried avalanche rescue equipment or not and (b) if the respondent's
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choice of travel was affected by the current avalanche hazard.
Correlations were run between information-seeking

and both

avalanche rescue items and choice of travel.
The results are shown in Tables 5 and 6. In both cases, the
results support the research hypothesis.

Exposure to avalanche

information was positively associated with carrying at least one
avalanche rescue item and altering their choice of travel because of
the avalanche hazard.
As reported in Table 5, 87.1 % of the respondents that did not
obtain avalanche hazard information also did not carry avalanche
rescue items.

Of the

respondents that obtained information, 56.1 %

carried at least one rescue item.
Table 6 shows similar results.

Eighty-three percent of the

respondents that did not obtain avalanche hazard information also
did not alter their choice of travel according to avalanche
conditions.

Of the respondents that obtained information, 60.3% did

alter their choice of travel due to avalanche conditions.
We were also interested in how prepared skiers are to deal
with the hypothermia hazard.

Across the entire sample,

most

skiers carried water (77%), extra gloves (70%), hi-energy food
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Table 5.

Effects of information on preparation.
Sought Information

No. of Avalanche
Rescue Items

No
87.1%

43.9

12.9

56.1

o/c 100.0

100.0

None
At Least One
Totals

Yes

*(n)

(202)

(189)

Chi square= 81.54; d.f.=1; P= <.0001
Tau b= +.46; Gamma= +.79
*Missing observations=28

Table 6.

Effects of information on preparation.
Sought Information

Altered Choice
of Travel

No

Yes

No

83.3%

39.7

Yes

16.7

60.3

o/c 100.0

100.0

Totals

*(n)

(210)

(189)

Chi square= 81.01; d.f.=1; P= <.0001
Tau b= +.45; Gamma= +.78
*Missing observations=20

(68%), knife (59%), and matches or lighter (48%).
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As reported in Table 7, skiers who sought information were
significantly

more likely to carry more items to reduce the

hypothermia hazard.

The results suggest that skiers who seek

avalanche information will, overall, be more prepared for winter
hazards.

Table 7. Effects of information on preparation
for hypothermia.

No. of Hypothermia
Items

Sought Information
No

Yes

0-3 Items

57.4%

35.4

4-6 Items

42.6

64.6

%

100.0

100.0

*(n)

(202)

(189)

Totals

Chi square= 18.94; d.f.=1; P= <.0001
Tau b= +.22; Gamma= +.42
*Missing observations=28

Relationship between previous knowledge of avalanche hazards

and preparation.Skiers go out skiing with varying degrees of
knowledge about avalanche hazards.

This knowledge was measured

by asking skiers to name the factors they considered to be important
in avalanche occurrence.

It was interesting that 37 .5% of the
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sample felt they knew a lot about avalanches but only 25% had ever
had an avalanche class.

Perhaps this was illustrated by the fact

that only 28% could name more than two of the five factors
considered to be important in avalanche occurrence.
Table 8 shows the results from a test run between knowledge
and preparation.

Respondents who were able to list more of the

avalanche factors were significantly more likely to have at least
one avalanche rescue item in their possession.

In contrast,

respondents who were only able to list a few of the factors were
significantly less likely to have avalanche rescue items in their
possession.

Table 8.

Effects of knowledge on preparation.

No. of Avalanche
Rescue Items
None
At Least One
Totals

°/c
*(n)

No. of Avalanche
Factors Listed
0-2

>2

71.7%

45.4

28.3

54.6

100.0

100.0

(247)

(119)

Chi square= 23.83; d.f.=1; P= <.0001
Tau b= +.26; Gamma= +.50
*Missing observations=53
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Obviously, skiers might not always take the precautionary
items they checked.

However,

we followed up the preparation

question with a question that asked skiers if they always carried
the items they checked and 63.5% of them answered yes.

Summary
Exposure to avalanche information had a large effect on skiers.
Skiers who were exposed to avalanche information were
significantly

more likely to have a higher perception of the

avalanche hazard and take precautionary measures to avoid it.
Skiers not exposed to avalanche information were significantly

more

likely to have a low perception of the hazard and a low level of
preparation .
Previous knowledge of the avalanche hazard had also a large
effect on skiers . Although 28% of the respondents could name only
three or more of the factors considered to be important in avalanche
occurrence, those that could were significantly

more likely to carry

rescue equipment.

Effects of Experience
"Experience" was broken down into several components.

The
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following paragraphs test the various hypotheses using four
different measures of experience.
Hypothesis 3a.

Relationship between previous trips and

perception of avalanche hazard.

The research hypothesis was that

skiers that have skied in the area before will exhibit a higher
perception of the avalanche hazard than skiers that were new to the
area.
As reported in Table 9, the research hypothesis was supported.
The relationship

was relatively weak, but statistically

Hypothesis 3b.
of avalanche hazard.

significant.

Relationship between skill level and perception
The research hypothesis was that skiers who

rated themselves advanced or expert in skill level would exhibit a
higher perception of the avalanche hazard than skiers who rated
themselves beginner or intermediate in skill level.
Table 10, the research hypothesis is supported.

As reported in

Skiers rating

themselves higher in skiing skill were indeed more likely to exhibit
a higher perception of the avalanche hazard.
Hypothesis

3c.

Relationship between number of years skied

and perception of avalanche hazard. The research hypothesis was
that skiers with more years of skiing experience would exhibit a
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Table 9. Effects of previous trips on perception of hazard.

Perception of
Avalanche Hazard
Low
Mod-High
Totals

°/c

*(n)

Previous Trips to Area
Yes

No
74.8%

64.6

25.2

35.4

100.0

100.0

(111)

(294)

Chi square= 3.78; d.f.=1; P= .05
Taub= +.10; Gamma= +.24
*Missing observations= 14

Table 10. Effects of skill level on perception of hazard.

Perception of
Avalanche Hazard
Low
Mod-High
Totals

°/c

*(n)

Skill Level
Beg-Int.

Adv-Exp.

74.3%

52.7

25.7

47.3

100.0

100.0

(276)

(129)

Chi square= 18.6; d.f.=1; P= <.0001
Tau b= +.21; Gamma= +.44
*Missing observations=14

higher perception of the avalanche hazard than skiers with low years
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of skiing experience.
As reported in Table 11, the research hypothesis was
supported.

The relationship between number of years of skiing

experience and perception of avalanche hazard was weak, but
statistically

significant.

Table 11. Effects of number of years skiing
on perception of hazard.

Perception of
Avalanche Hazard
Low
Mod-High
Totals

°/c
*(n)

No. of Years Skiing
0-4

>4

72.6%

62.3

27.4

37.7

100.0

100.0

(201)

(204)

Chi square= 4.97; d.f.=1; P= .03
Tau b= +.11; Gamma= +.23
*Missing observations=14

Hypothesis

3d. Relationship between number of different

areas skied and perceptionof avalanchehazard. The hypothesis was
that skiers who have been to more areas would

exhibit a higher

perception of the avalanche hazard than skiers who have been to a
few different areas.

As Table 12 shows, the research hypothesis
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was supported.

Skiers that have skied many different areas were

more likely to exhibit a higher perception of the avalanche hazard.

Table 12. Effects of number of areas skied
on perception of hazard.

Perception of
Avalanche Hazard

0-10

>10

77.8%

58.1

22.2

41.9

o/c 100.0
*(n)
(189)

100.0

Low
Mod-High
Totals

No. of Areas Skied

(215)

Chi square= 17.63; d.f.=1; P= <.0001
Tau b= +.21; Gamma= +.43
*Missing observations=15

Hypothesis 4, The relationship between experience and
preparation . The research hypothesis was that skiers with a high
level of previous skiing experience will exhibit a higher level of
preparation for the hazard than skiers who were new to the area.
As reported in Table 13, the relationship betwen previous trips
and preparation appeared to be in the hypothesized direction, but
was

not statistically

significant.
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Table 13. Effects of previous trips on
preparation.

Previous Trips to Area

No. of Avalanche
Rescue Items

No

None

73.1%

63.1

26.9

36.9

o/c 100.0

100.0

At Least One
Totals

Yes

*(n)

(108)

(290)

Chi square= 3.53; d.f.=1; P= N.S.
Tau b= +.09; Gamma= +.23
*Missing observations=21

However, as shown in Tables 14 to 16 , the other three
experience tests showed the more experience a respondent had, the
more likely the repondent carried avalanche rescue equipment.
strongest association

between experience and preparation was with

the experience variable number of areas skied.
association was with skill level.
moderately

associated

The

The next strongest

Finally, number of years skied was

with preparation.

Summary
All of the experience variables proved adequate to predict a
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higher perception of the avalanche hazard.

Table 14.

Effects of skill level on preparation.
Skill Level

No. of Avalanche
Rescue Items

Beg-Int.

None
At Least One
Totals

°/c
*(n)

Adv-Exp.

78.1%

40.3

21.9

59.7

100.0

100.0

(269)

(129)

Chi square= 55.26; d.f.=1; P= <.0001
Tau b= +.37; Gamma= +.68
*Missing observations=21

Table 15. Effects of number of years skied
on preparation.
No. of Years Skiing

No. of Avalanche
Rescue Items

0-4

None
At Least One
Totals

Previous trips and

°lc
*(n)

>4

75.5%

56.4

24.5

43.6

100.0

100.0

(196)

(202)

Chi square= 16.09; d.f.=1; P= <.0001
Tau b= +.20; Gamma= +.41
*Missing observations=21
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Table 16. Effects of different areas skied
on preparation.

No. of Areas Skied

No. of Avalanche
Rescue Items

0-10
85.2%

49.5

14.8

50.5

o/c 100.0

100.0

None
At Least One
Totals

>10

*(n)

(183)

(214)

Chi square= 56.06; d.f.=1; P= <.0001
Tau b= +.38; Gamma= +.71
*Missing observations=22

number of years skiing showed weak relationships with perception
while skill level and number of areas skied showed moderately
strong relationships with perception.
variables

All of the experience

except previous trips were strongly correlated

with

preparation.

Effects of Hazard Perception
Hypothesis
preparation.

s.

The effects of hazard perception upon

We asked skiers to rate the avalanche hazard for the

area they were skiing.

This was the measure for hazard perception.

It was collapsed into two categories, low and moderate to high.

The
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hazard perception variable was correlated with the preparation
variables already mentioned.

The research hypothesis was that

skiers with a higher perception of the avalanche hazard would
exhibit a higher level of preparation for the hazard. As reported in
Table 17, the research hypothesis was supported, though the
relationship

was relatively

weak.

For the second test, shown in Table 18, the research
hypothesis was supported again.

Those that had a higher perception

of the avalanche hazard were significantly

more likely to alter their

choice of travel because of the avalanche hazard .
Of interest to avalanche forecasters and educators is when the
respondent perceived the avalanche hazard to be moderate or high ,
fifty percent of the respondents chose to alter their travel plans
because of avalanche conditions.
We were also interested in testing the relationship between

perception of the avalanche hazard and preparation for the
hypothermia hazard . The results are shown in Table 19.
The relationship appeared to be in the hypothesized direction,
but it was not statistically

significant.

In summary, two out of the three tests between perception of
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Table 17. Effects of perception of hazard on
preparation.

Perception of Hazard

No. of Avalanche
Rescue Items

Low

None

Mod-High

69.5%

59.1

30.5

40.9

%

100.0

100.0

*(n)

(259)

(127)

At Least One
Totals

Chi square= 4.15; d.f.=1; P= .04
Taub= +.10; Gamma= +.22
*Missing observations=33

Table 18. Effects of perception of hazard on
preparation.

Perception of Hazard

Altered Choice
of Travel

Low
68.7%

50.4

31.3

49.6

%

100.0

100.0

*(n)

(265)

(129)

Yes
Totals

Mod-High

Chi square= 12.41; d.f.=1; P= .0004
Tau b= +.17; Gamma= +.37
*Missing observations=25
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Table 19. Effects of perception of hazard
on preparation for hypothermia.

No. of Hypothermia
Items

Perception of Hazard
Low

Mod-High

0-3 Items

49.8%

40.9

4-6 Items

50.2

59.1

100.0

100.0

(259)

(127)

Totals

°/c
*(n)

Chi square= 2.69; d.f.=1; P= N.S.
Tau b= +.08; Gamma= +.11
*Missing observations=33

the avalanche hazard and preparation were statistically

significant.

The only relationship that was not significant was perception of the
hazard on number of hypothermia items.

Effects of Centrality

of Skiing

One question was used to measure how important skiing was to
the respondent's life interests.

We anticipated that a person who

rated skiing as central to their life interests would be more likely
to seek information regarding the avalanche conditions and in turn
have a higher level of perception and preparation for the avalanche
hazard.
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Hypothesis 6.
ioformatjon

Relationship between centrality of skiing and

seeking .

The research hypothesis was that skiers who

rated skiing central to their life interests would be more likely to
seek information regarding the avalanche conditions than skiers who
rated skiing less central to their life interests.

The results are

shown in Table 20 . The research hypothesis was supported.

Table 20. Effects of centrality of skiing
on information seeking.

Centrality of Skiing

Sought
Information

Low

High

No

62.4%

46.2

Yes

37.6

53.8

%

100.0

100.0

*(n)

(149)

(262)

Totals

Chi square= 10.03; d.f.=1 ; P= .002
Taub= +.16; Gamma= +.32
*Missing observations=8

Hypothesis

7.

Relationship between centrality of skiing on

perception of avalanche hazard.

The research hypothesis was that

skiers who rated skiing central to their life interests would have a
higher perception of the avalanche hazard than skiers who rate
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skiing less central to their life interests.

As reported in Table 21,

respondents who rated skiing high in their life interests were
significantly more likely to have a higher perception of the
avalanche hazard.

Table 21. Effects of centrality of skiing
on perception of hazard.

Perception of
Avalanche Hazard
Low

Low

High

75.2°/o

63.1

24.8

36.9

o/c 100.0

100.0

Mod-High
Totals

Centrality of Skiing

*(n)

(145)

(260)

Chi square= 6.20; d.f.=1; P= .01
Taub= +.12; Gamma= +.29
*Missing observations=14

Hypothesis

a.

Relationship between centrality of skiing and

preparation.The research hypothesis was that skiers who rate
skiing more central to their life interests would exhibit a higher
level of preparation than skiers who rate skiing less central to their
life interests.

As reported in Table 22, the results strongly support

the hypothesized direction.
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Table 22. Effects of centrality of skiing
on preparation.
Centrality of Skiing

No. of Avalanche
Rescue Items

85.2%

55.1

14.8

44.9

100.0

100.0

(142)

(256)

None
At Least One
Totals

High

Low

o/c

*(n)

Chi square= 36.87; d.f.=1; P= <.0001
Tau b= +.30; Gamma= +.70
*Missing observations=21

The second test between centrality of skiing and the other
preparation variable, altered choice of travel, also supported the
hypothesized direction.
Table 23.

The results from this test are shown in

Those that rated skiing high in their life interests were

twice as likely to alter their choice of travel because of avalanche
conditions.
In summary, respondents who rated skiing high in their life
interests were significantly

more likely to seek information and

have higher perception and preparation levels than respondents who
rated skiing less important in their life interests.
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Table 23. Effects of centrality of skiing
on preparation.

Centrality of Skiing

Altered Choice
of Travel

Low

High

No

77.0%

54.1

Yes

23.0

45.9

100.0

100.0

(148)

(257)

Totals

°lc

*(n)

Chi square= 21.08; d.f.=1; P= <.0001
Taub= +.23; Gamma= +.48
*Missing observations=14

Effects of Risk Seekingon Preparation
The original model did not include any assessment of the
effects of risk-seeking on skier preparedness.
questionnaire

However, the

did contain questions regarding risk-seeking

and it

seemed possible that this rather loose term might affect what
precautions skiers take.

For example, persons that are more

attracted toward risk might not take avalanche rescue equipment or
alter their choice of travel because of avalanche conditions.
As was mentioned in Chapter 4, two questions were used to
measure a person's attractiveness toward risk.

Each measure was
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correlated with the two preparation variables.

The results of the

effects of risk seeking on the preparation variable, number of
avalanche rescue items are reported in Tables 24 and 25.
Both tests fail to support the reasoning stated above.
Respondents oriented toward risk were more likely to carry
avalanche rescue equipment.

Furthermore, both tests indicate a

moderately strong association between risk orientation and
preparation.

Table 24. Effects of risk orientation on
preparation.
Risk Orientation

No. of Avalanche
Rescue Items

Avoid

None
At Least One
Totals

o/c

*(n)

Seek

73.8%

56.9

26.2

43.1

100.0

100.0

(210)

(188)

Chi square= 12.59; d.f.=1; P= .0004
Taub= +.18; Gamma= +.36
*Missing observations=21

In addition, analyses were conducted to determine the association
between risk orientation and the other preparation, with results

66
Table 25. Effects of participitation
sports on preparation.

Other Risk Sports

No. of Avalanche
Rescue Items

None

None

1 or More

79.1%

58.0

20.9

42.0

%

100.0

100.0

*(n)

(148)

(250)

At Least One
Totals

in risk

Chi square= 18.32; d.f.=1; P= <.0001
Tau b= +.21 ; Gamma= +.46
*Missing observations=21

reported in Tables 26 and 27.
previous tests.

The results proved similar to the

Both risk orientation variables were positively

correlated with preparation .

The relationship between participation

in other risk sports on preparation, however, was observed to be the
strongest

relationship.

Generaland personalrisk. It was mentioned in Chapter 4 that
we included a series of questions in the Salt Lake City area
regarding a respondent's rating of the risk to the general skiing
public as well as the risk to the respondent.

We speculated that

skiers would rate the risks to them lower than the risk to the
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Table 26. Effects of risk orientation
on preparation.

Risk Orientation

Altered Choice
of Travel

Avoid

Seek

No

66.8%

57.3

Yes

33.2

42.7

Totals

o/c 100.0

100.0

*(n)

(185)

(220)

Chi square= 3.89; d.f.=1; P= .05
Taub= +.10; Gamma= +.20
*Missing observations= 14

Table 27. Effects of participation
sports on preparation.

in risk

Other Risk Sports

Altered Choice
of Travel

None

1 or More

No

72.7%

56.2

Yes

27.3

43.8

Totals

o/c 100.0

100.0

*(n)

(154)

Chi square= 11.15; d.f.=1; P= .0008
Tau b= +.17; Gamma= +.35
*Missing observations= 14

(251)
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general public.
The results support this line of reasoning.

On average, skiers

rated the risk to themselves less than half of what they rated the
risk to the general public.

On a scale ranging from a zero chance of

being caught and/or killed in an avalanche to a 100% chance, skiers
gave the general public an average of 48% , while the probability to
themselves averaged 22%.
Previous avalanche

knowledge,

information-seeking

and/or

preparation might explain why there was a difference in the risk to
the public versus the individual.

Effects of Trip Length on Preparation
The original model did not include any assessment of the
effects of trip length on skier preparedness.

However, it seemed

possible that trip length might affect what precautions
take.

skiers might

Skiers going on a long trip are more uncertain about what the

weather will be like and how the avalanche conditions will change
than skiers simply going out for a few hours.
We anticipated that skiers going out for a multiple hour trip
would be more prepared than skiers going out for a few hours.

It
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should noted again that the question that measured length of trip
was asked only in the Logan area mountains.
As reported in Table 28, the results support the reasoning
stated above.

Respondents that went on longer trips were

significantly more likely to have avalanche rescue equipment.

Table 28.

Effects of trip length on preparation.

No. of Avalanche
Rescue Items

Length of Trip
!i 4 hours

None
At Least One
Totals

°/c
*(n)

> 4 hours

83.5%

56.6

16.5

43.4

100.0

100.0

(176)

(122)

Chi square= 26.27; d.f.=1; P= <.0001
Taub= +.30; Gamma= +.60
*Missing observations=121

In fact, both chi-square and gamma values indicate that the
relationship

is moderately strong.

The test between trip length and the other preparation variable
was also statistically

significant and moderately strong, as

reported in Table 29.

Skiers that went on longer trips were more
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likely to alter their choice of travel because of avalanche conditions
than skiers that went on shorter trips.

Table 29.

Effects of trip length on preparation.

Length of Trip

Altered Choice
of Travel

<4 hours

> 4 hours

No

80.1%

50.4

Yes

19.9

49.6

Totals

o/c 100.0

100.0

*(n)

(186)

(119)

Chi square= 29.65; d.f.=1; P= <.0001
Tau b= +.31; Gamma= +.60
*Missing observations= 114

Effects of Placement of Responsibility
As was mentioned earlier, placement of responsibility was a
measure of who made the decision of where and when to go skiing.
We were interested in examining the effects of this variable on
preparation .

It was anticipated that those who didn't make this

decision (external orientation) would be less prepared and those that
did make this decision (internal orientation) would be more
prepared.
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The results are reported in Tables 30 and 31.
indicated

the anticipated

direction,

Both tests

but were not statistically

significant.

The decision of where and when to go skiing had a weak

association

with preparation.

Summary
It was anticipated

that risk orientation would not be

positively correlated with preparation.
this line of reasoning.
preparation.

The results did not support

Trip length was strongly correlated with

Placement of responsibility

had little effect on

preparation.
In the following section the discussion and conclusions of the
study will be addressed.

72
Table 30. Effects of placement of responsibility on preparation.

Skiing Decision

No. of Avalanche
Rescue Items

Not Me

Me & Others

72.6%

63.4

27.4

36.6

%

100.0

100.0

*(n)

(106)

(290)

None
At Least One
Totals

Chi square= 2.92; d.f.=1; P= N.S.
Tau b= +.09; Gamma= +.21
*Missing observations=23

Table 31. Effects of placement of responsibility on preparation.
Skiing Decision

Altered Choice
of Travel

Not Me

Me & Others

No

68.0%

60.3

Yes

32.0

39.7

%

100.0

100.0

*(n)

(176)

(122)

Totals

Chi square=1.9; d.f.=1; p=N.S.
Tau b= +.07; Gamma= +.16
*Missing observations=16
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DISCUSSION

Adequacy of the Original Model
The original purpose of the study was to test the hypotheses
generated by the model.
generalities.

This was done and resulted in some useful

Table 32 summarizes the hypotheses tests and

resultant statistics.

Seventeen out of the nineteen tests resulted in

significant differences, giving support to both the hypotheses and
the underlying model.

However, the model and its components should

be re-examined.
First, the model used variables to explain relationships.

These

variables had to be measured or operationalized in some fashion.
These measurements were limited.

For example, when someone

carried at least one avalanche rescue item,

or altered their choice

of travel due to avalanche conditions, we put them in the prepared
category.

In reality, being prepared for the avalanche hazard is

probably much more than these two actions.

The issue, then of how

to measure variables that ultimately drove the model proved limited.
Second, the model suggested that preparation was the end
result of a conscious decision-making

process that took place prior
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Table 32.

Summary of hypotheses and test statistics.

Gamma'
Taub

Hypothesis
1.
2.

3.

4.

5.

6.
7.
8.

Effects of Information on Perception
Effects of Information on:
a. No. of Avalanche Rescue Items
b. Altered Choice of Travel
C. No. of Hypothermia Items
Effects of Experience on Perception
a. Previous Trips on Perception
b. Skill Level on Perception
C. Years Skied on Perception
d. Different Areas Skied on Perception
Effects of Experience on Preparation
a. Previous Trips on Rescue Items
b. Skill Level on Rescue Items
C. Years Skied on Rescue Items
d. Diff. Areas Skied on Rescue Items
Effects of Perception on Preparation
a. Perception on Rescue Items
b. Perception on Choice of Travel
C. Perception on Hypothermia Items
Effects of Centrality of Skiing on:
Information-Seeking
Effects of Centrality of Skiing on:
Perception
Effects of Centrality of Skiing on:
a. No. of Avalanche Rescue Items
b. Altered Choice of Travel

to each skiing experience.

x2

p
.009

+

6.80

+
+
+

81.54
81.01
18.94

<.0001
<.0001
<.0001

+
+
+
+

3.78
18.60
4.97
17.63

.05
<.0001
.03
<.0001

+
+
+
+

3.53
55.26
16.09
56.06

N.S.
<.0001
<.0001
<.0001

+
+
+

4.15
12.41
2.69

.04
.0004
N.S.

+

10.03

.002

+

6 .20

+
+

36.87
21 .08

.01
<.0001
<.0001

Skiers, however, might be prepared

simply from habitual processes

in which little decision-making
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effort is required.

One can argue, though, that such a habit must

have originally resulted from a decision-making process.

Rentz

(1977) suggested that this process may have been set in motion by a
perception of hazards or it may have resulted from the subtle
pressures of a social group.
Given that our study reported that the decision of where and
when to go skiing was made equally among the group, social group
pressures to adopt many of cross-country skiing's customs, mores
and material trappings could be the case.

Those that had avalanche

rescue equipment and the knowledge of how to use it, were
considered to be well prepared.

However, in light of what was

stated about social group pressures,

being prepared could be

interpreted as the result of a socialization process in which persons
have been influenced by a wide spectrum of experiences, readings,
and the acquisition of items which help insure safety in the
backcou ntry.
In fact, Rentz (1977) stated there may be many influences
(comfort, socialization,

personality differences, to name a few)

which can affect preparatory behavior.

These influences may

interact with each other as well as with preparatory behavior.

Thus,
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such behavior does not appear to result from a decision-making
process that takes place immediately prior to going skiing.
It is important to note that even if the model was not one
hundred percent adequate, certain generalities emerged from the
analyses that are useful to avalanche forecasters and educators.
Information had a strong association with the perception of,
and preparation for, the avalanche hazard.

This would suggest that

current avalanche information systems are related to avalanche
perception and preparation.

Additionally, previous knowledge about

avalanches had a large effect on preparation.

Avalanche classes and

workshops usually provide information that is different than
information acquired by calling the AFC.

Classes offer stories,

films and narratives which may help evoke strong images of the
power of avalanches.

These images may have a large effect on

preparation.
Experience also had a strong association with the perception
of, and preparation, for the avalanche hazard.

Many experienced

skiers have experienced avalanches and this may be a major reason
for them being prepared.
Persons who believe skiing to be central to their life interests
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were more likely to be prepared.

This would suggest that skiing may

encompass the pursuit of a variety of personal wants and needs such
as avalanche

knowledge, social ties, wilderness experiences,

and

risk-seeking.
Lastly, those that were found to be the most prepared were
also more oriented toward risk.

This would suggest that risk is a

major factor in the enjoyment of skiing in avalanche-prone
Risk-seeking,

terrain .

however, does not imply that skiers are deliberately

seeking to trigger avalanches to fulfill a need .

It may, in fact,

simply suggest that skiing in avalanche terrain is challenging .
the challenge

And

results from the balancing of how to ski in potentially

dangerous terrain without getting avalanched.

Directions for Future Research
Cross-country

skiing equipment

as well as individual

skill

levels are resulting in the evolution of another breed of the crosscountry skier.

Even though cross-country

skiers are using avalanche-

prone areas at an increasing rate, many seem to be relatively
knowledgeable and prepared.
It would seem that if this is the case, additional

research
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should aim at exploring different techniques of relaying hazard
information to the new age skier.
latest effort in this direction.

Safe skiing techniques are the

With that being the case,

an

emphasis should be placed on the effects of techniques such as safe
skiing

on avalanche incidents.
Since this study supported the reasoning that those who were

more exposed to information were also more likely to be aware of
and prepared for avalanches, more effort should be placed on
information dissemation.

Resource agencies should explore and

experiment with a multitude of information techniques.

Combining

different media outlets such as T.V., radio, newspaper, telephone and
signs would most likely result in a higher hazard awareness.
More research should be done in exploring the definition of
preparation.
trait.

More specifically, preparation is a dynamic behavioral

Preparation for avalanche hazards changes throughout the

season as the avalanche hazard itself changes.

A person could be

considered prepared even without a rescue beacon if his/her
knowledge and experience dictates this precaution is not necessary.
To explore these relationships, personal interviews and other
naturalistic inquiries should be used.

Even personal observations
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from the backcountry might be helpful.

Follow skiers around and

watch them to observe how they make decisions, what safety
equipment they have, what kind of skiers they are, etc .
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Quest.

No.

Backcountry Skier Survey
Dept. of Forest Resources
Utah State University
1.

How long have you been skiing

2.

Where did you go on this

3.

Which of the following

4.

(Please

describes

be as specific

___

Family

Family
and Friends

Formal

organization

---------------------------to go today, which statement best

characterizes

In making the decision
your role?

---

I was the person primarily
what we would do

responsible

The decision to go on this
members of the group.

trip

Others made the decision

to go, and I just

How many years have you been cross-country

6.

In the last five
less than five),
Increased
I am just
How many different

___

Stayed

beginning
areas

about

___

Beginner
Intermediate
Advanced
Expert

came along.

you have been skiing

the same

Decreased

to ski
would you estimate

you have skied?

6-10

Over 25 - 25-50
How would you estimate

among the

skiing?

years (or however many years
has your frequency of skiing

2-5

8.

for where we would go and

was made about equally

5.

7.

as possible.)

the group you were with?

Couple

Friends
Other:

trip?

best

Alone

today?

10-25

Over 50
your level

of skill

in cross-country

skiing?

if
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9.

There is a good deal of variation
in the amount of importance crosscountry skiing has for people.
On the line below, please
indicate
where you feel you fit.
3

2

l

6

5

4

I like skiing
because it is
a good thing
to do with my
friends.

or leave
skiing.

10

9

8

1--1----

1-1-1---I can take

10.

7

---

Cross-country
skiing is one
of my favorite
activities
regardless
of
whether I am with
friends or not.

Cross-country
skiing is one
of the most
important
activities
in my life.

Please rank the following reasons for skiing in terms of how important
they are for this particular
trip.
Place a number next to each reason,
with l being most important and 9 being least important.
Experience
Solitude,

nature
privacy,

Escape (relax,

(be in the outdoors,
a chance

see wildlife,

learn

about

nature)

to be alone

get away from hassles

of the routine,

change of pace)

Exercise

Skill

development

Shared experience

(to do something

Self-enhancement
(to feel better
know more about who I am)
Excitement
Exploration,
11.

(action,

discovery,

Any outdoor activity
indicate on the line
country skiing.
2

thrills,

with friends,
about

myself

family,

etc.)

as a person,

to get

to

etc.)

to see new places

carries
with it an element of potential
risk.
Please
below how you feel about the risks involved in cross3

4

5

6

7

8

9

10

1-1-1-l-l-l-l----I want to encounter
as few dangerous
situations
as
possible.
When I
go skiing, I try to
avoid hazards
completely.

I do not
actively
try
to avoid risk
situations,
but
I do not seek to
have any risk
as a part of
my skiing.

I do not
actively
seek
to experience
risk, btit find
that sometimes
it may enhance
my skiing.

The element
of risk is a
major factor
in my enjoyment
of skiing.
When
I go out, I look
for opportunities
to encounter
risk.
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12.

Do you participate
that are primarily

in any recreational
activities
oriented toward risk/challenge?

13.

What do you consider

the avalanche

In General

hazard

on a regular
basis
If so, which ones?

to be today?

For the area you are

skiing

today

Extreme
High
Moderate
Low

14.

Did you seek avalanche
Yes

hazard

information

No, but I have within

No

If you have sought information
from what source(s)?
(Please
Avalanche forecast
_

today?
the last

today or within t he last
mark as many as app ly)

few days
few da ys ,

center

Ski shop
news media (TV, radio,
information

___

ski resort

___

personal

newspaper)

from friends
or touring

center

observations

other:
15.

Indicate what you f eel to be your level
causing avalanches on the line below.

1-1-1-1-1
1

2

of knowledge

about

factors

1-1-1
3

4

5

6

7

8

9

LOW

10

HI GH

16.

Have you ever taken an avalanche

17.

List

the factors

you consider

course?

If so, when?

to be important

in avalanche

occurrence.
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18.

Place an I by each piece of equipment
today.
waterproof

matches

or butane

you have in your personal

lighter

fire

tarp
rescue

beacon

compass
whistle

gloves

hi energy

water

shovel

probes

first

Regarding

aid kit

these?

Yes

20.

food

the items checked:

Do you always carry

19.

(candle,

knife

map
extra

starter

possession

I only carry them under certain
conditions
or trips

No

How steep are the slopes

you tend to ski?

Very steep

Moderately

Somewhat steep

As little

steep
steepness

as possible

Compared to the steepest slope you normally ski, what was the relative
steepness of the slopes you skied (or will ski) today?
More steep
About the same
__

Slightly

less

Considerably
21.

Was your choice
Yes

22.

of trail

No

__

steep
less

steep

affected

by the current

It was one of the factors

How many times previously
would you estimate
area/route
you have chosen today?

avalanche
but not

you have skied

THANKYOUFORYOURHELP!

hazard?
the only one.
in the

etc.)

